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To understand the role that vortices in the gaseous solar nebula disk played
in the formation of grains from dust, three questions need to be answered: how
would a large vortex form, what are the characteristics of a long-lived vortex,
and how does such avortex affect the flow of dust?

Theshear dueto thedisk’sKeplerian velocity profile significantly influencesa
vortex. Sincethisshear variesradially, the vortex characteristics must be studied
numerically. A pseudo-spectral model has been developed to track numerically
the evolution of avorticity field in a simple, two-dimensional system by using
the conservation of vorticity equation.

With initial conditions of random vorticity fields, which are representative of
turbulencein thedisk, fluid with negativevorticity (the samesign asthevorticity
of the Keplerian shear) tend to merge to form a coherent vortex. The robust
vortices have dliptical cross sections and can last without significant changes
for 10* years. They are flattened radially, with their shape related to their size
and their strength relative to the shear.

Thesevorticesinfluencethe flow of the dust grainswhich are suspendedin the
gasdisk, tending to bring material into the negativevortex. Therelative velocity
of the particlesis also affected, which then affects the particle collisions.
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